An Integrated GIS/Remote Sensing Data Base in North Cache Soil Conservation District, Utah: A Pilot Project for the Utah Department of Agricultures RIMS (Resource Inventory and Monitoring System) by Wheeler, Douglas J. et al.
Utah State University 
DigitalCommons@USU 
All U.S. Government Documents (Utah Regional 
Depository) 
U.S. Government Documents (Utah Regional 
Depository) 
12-1984 
An Integrated GIS/Remote Sensing Data Base in North Cache Soil 
Conservation District, Utah: A Pilot Project for the Utah 
Department of Agricultures RIMS (Resource Inventory and 
Monitoring System) 
Douglas J. Wheeler 
Merrill K. Ridd 
John A. Merola 
Follow this and additional works at: https://digitalcommons.usu.edu/govdocs 
 Part of the Environmental Indicators and Impact Assessment Commons 
Recommended Citation 
Wheeler, Douglas J.; Ridd, Merrill K.; and Merola, John A., "An Integrated GIS/Remote Sensing Data Base in 
North Cache Soil Conservation District, Utah: A Pilot Project for the Utah Department of Agricultures RIMS 
(Resource Inventory and Monitoring System)" (1984). All U.S. Government Documents (Utah Regional 
Depository). Paper 530. 
https://digitalcommons.usu.edu/govdocs/530 
This Report is brought to you for free and open access by 
the U.S. Government Documents (Utah Regional 
Depository) at DigitalCommons@USU. It has been 
accepted for inclusion in All U.S. Government Documents 
(Utah Regional Depository) by an authorized 
administrator of DigitalCommons@USU. For more 
information, please contact digitalcommons@usu.edu. 




















All , er3:~ (j IS/~ ~ ~"'9 Data oa~ 
t' :X~ Sel ' Cnn~ atlCl'l GI ~t le t lit 
• ;> 'Iot "," 0 to" fa- :~ u lit Deo! of ,t,q' IClJ I I¥~ 5 
'I I . ( P~SO<T~ t tr. t" or'>t ¥Y.l'1oT (Y ~ S"S:MI , 
w i tec1'nIc.a1 asS lsUnct rrom 
Gocroon E Doug lass.n:l £ II Z~ f etYlNm 
C tnt ~ • or rmot t Sels In9 and C¥tocracnr 
l)l ~I 0 I) lit Rt~lrC1\ Insll t 
39 1 Iprll! t!'f, SuItt 0 
.~ CI t . lit 84106 
lit ~en or ,t,q' ICIJI ITt and 
t tlona l ~ICS and Soact oI4n lnl S ra Ion (Gran /U.Gw-9Sl 
I 
I 
.... tad .IU ~r: ... ,. ~,..... c..C'W ::r ...... ':. , 1\ ;. O\~ly .11Cl""'" :' 0 :'f'rr. '" :QIlI;11:' Q-~ 





















./InOSa ~ a ION ~ano C(f'W~ 
~ ' asS \ ca ' on I '1O\IltainS 
~IC ·~I I 5 











'OCr. Cacnt Sol ~tlon 's ·c: seD J 
, .: 000 sca l~ Ir C~erlIC}r 
1119 ~GS 
I~ Of oroc~ UStO OPvt IOO 119 LN ~tn' • 
~' ITt 5 NC:rt!l ~acnr R MS ~r ttl rTf zno "'()tl l 0"119 
5.-s eml 
I I rG.Cr<I sca lr S5T'0lr c:c:rro.. rr~!r<I 010 m«l a 
~ on • W Sr- I Ir la ~If 
) ~r<I sea t S6'T'O t a r-as:t'" lor-la or ' tmao.1 tnt ~ 
~a lIS "9Ft a 
5 ~ or' tnao ~I anc ~ ... 1 
~ crr>ona ~If 
6 ~r<I or tm:aD s lODf 
SrI! It I ~Ir 
tqOr. ts tJ'lt r7Y am .rtas 
' '''9 acTU9t cr.. SIOOt c.att<}Ol" ' ts 
7 a l Rro.c'!O or' tINO Izno ~ c lassl"ca Ion ~ 
6DTm:5 ~" 51 t 
( ) Qro.cr<l orl tmao Izno~, W I MlCINSIS on Wf zno 
tf'\'11"OIYnf1\ 5 ~ r<I rom 1979 ,R ono 0fTl!Cl'Y 
8 ~r<I or tmao of Izno ~ c lass l Ic.a Ion of ~ 
Sml It 1 RtSeNOI 51 f 
.zno ~ WI I ~ Ilf 0U1 tr' zonr ~Ing ~ 
















~a ~~ 5 of Izno 1M c l~, Sml flf lo ~If 
~tvf<! a.:0M.1! ca l 'rom Pl "routine ) 
~IC terra 11\1 5 
.: OOn I/\/rl SO l :~ w ~IC II\I! zno C1I.r3C tor 15!!C 
0f'00t"'t I ts 
5 ~: . IIcatlcns 0 ' gpanorpntc-sol l 11\115 
6 (a ) IV:rr. COll\'5 ~ Izno ~ 0 ~ I'U'lGatr<l t7r tJ'lt ~ 
8.rrtnS Rrs.tnrOlr 










Darn 5\ ling. IIaz ankIuS WISt r Cl.5C)05a I, I61)an rJCl)an5 'on, 1055 
of pr.1M f<rmlanc:l , mY'rotmftlta l llazarCl mllOCl lng, f lOO<l control , 
so li c~atlon, CTU .ng ~ftlt, 1I1T1Orr IIarIrst , w .IClltfr 
l\al)tlat protKtlon 
-heN lJrt ma'1y r~t tnanac}r'~t S~ ac 119 t6\ on ,.,.nc; 
orcoiems nc hoOt construe .on 'gr, .5lt zcntS ana c t' --.; crier '"t<n<rw-
ng. ~ O'Ytr-II lloc:a 119 Jell ~~ .~ ~ lIrt maot ''"''<IN 
« t "" I! rclDlCl ItlCTtllS'ng ooouia on ana q-cw lnc; CIIOI a ~ t"t 
or:tlt ana ~IIT! nas a WlS'i of "fml lnq U5 rom ' ! ' :l : I of 00S 
ne-tQ to Dian ana Otvr loo W I II I ~Ianalng 0' tc loglCa ~ tf'" 
ana an ac'CIra t ' -rn orr 0' ~r tllISt 
R~t ~ I'IlS'ir a lw~ 5 "'99 ~ w I wo ~ C ~l ons 
, 1 c.YI C}rt I.CI03t~ tf :~ ,~ ana maos r U'It '~t ~A ana 
Otc IS I~;S? MoOem SIlttlll t ana alJ"CT1l t r t sen5 1rc; tterno tx;f ~ M :e 
answer ' Irs ~ .on li t IgrSOtf(! c~.I!ers ana 1I:.aco r.: 
rou ~ ~ID so t U'It Stconcl - IS 5 ua; tm;) loys "tXl) I~ ' ''''i t"'t ,.. 
t ' c r~t ana acora t w~ 0 Obta 1119 11)- o-ca t rr.lor, ~~ ana 
~t~:,ons 
- 'S~~l5aD 10 DrOJK U'It Jt'rt l~ 0' a I I a l 
.lata tllISt -e at~ alT1".!1 ITt ana Iri1 ~t ~~ : 15 
~ ~ as II 0IlS1C w (lrt 119 moot ,~' R~:t /'lVft1torl ana :-"c:ln ltor 'ng 
5 S r'" (R "!5 , ':tit an:>toartmen 0 Aq I I IT! 
R "!5 OffXTllT1 5 ~ I~ -- 0 orov lOt seD (50 ' C on:s.ervatl on 
IS IC ~ sors WI aOtosa t oa a aoout /ItT ' It IT! JnC rt lat~ 
"\II Iri1 ~~ 0' ~'lt • C S" c: ana 0 U5t ~ oatil ~ 015 ' C: 
~...oons I U~· , ¥l :>ecar~-rr.: of Aq.~1 IT! ' 9841 -~  s 
9J'Ot ,~ 'or R "5 f1J or '0 Ot'SC"!lt ~ ~ Il ' t$ for 5 ..... 0r': ana 
~\er'" c~a: 'on rculS to lIl"I0U5 sta t ~t Dans ', 'nq 
,~ Ion 0 "-tT' I IT! tsoITCt ~rl~ 0CW1 ' \SlCI Dl"CXJ'Cl"'5. ana 
9 ''''9 '-tc '01':0 seD DI"CXJ'CI"'S .~ C1J IOth~ ernonaslle :tit ~tao snto 
"5: : t Ct\lo to" sa: ~ b oca DOOy 0 Ota w I oca ~t 
S~ A:~ C:JI":ty: 0 ' a ~Ion.. ~ : 1119 -'It POI t ' 5 tmena5 lled 
SCi 5 II ~ 5 a: •• t c-ta ~ ana ~OC1" 'z~ t1\!1 tria' ~t~ 5 a t 
oca ana 'rora ~ ~ ana ' ~ 5 -I'lt R M5 C1J10t '~5 also 0tVw'10t a 
~ t 5' : ' ~ !lI ~ 'ed ~~. IS'IOf:r' "tao'"", c' so 
III ana: t ts 00; ana soc . ~tconOrT"C tllISt 
~~ ::.acnr 5(!) Mas W ltc tC as tiY'Qt: ' r:;r ~~ 5 ~ : st..c. 
, .,\ y _ :tit I .. Deoa-.re<'1 0 ' Aq ' IS'-e ana ~ ~ on 5c tt't • , 
-'0:.:5 "c ~r ~t ana PI.." --.c;.. /I I accc tC ~ , 5 aa 
-1Ir Hort/I Cacnt SCO cen a ns aoou 324 000 ac;"~ 
laatIO ooroer I; 1C}Tt I) -1Ir CIS I StN C1It5 '''Om tilt x ~ 
I iG< ... ~ 
:i~ 







" on.:! ' ~anc I 
_I t cno 0CT2'0"'r Inl I -al I UOf JSn cno:~'1 I 




~---- ~ .. t---~~"L-___ -~-- ~ i ~----~~-------- = 









% ! c ~ C ::> g 
<: 
· 
· .. c 
· .; 
· 
· a . 
• c o •
• 
::> -





AnOtner't'lI5On or tnt ~1e<tI~ 0 Cac:tlt COOllt :$ tlIa a .. ~ ac IW 
oca ~ 15 a 1It1'f II'OenilrY , ~' Ing loca ' ~ ~ i!I'ICl ~'OD ' '19 lO" 
'ormat Ion ~ em 0 ~al .. 1 ~t oroolems a 
- ~  ~a- RIVer ~t 
15 wt ll t'SlaClI~ tg'lItlng tnt Va"IOUS zqtncy I tN"5.5 I C~' 
:ton WI ocallanoowntrs JnO SOtCla l I ~ tJ"OII)S - IS Ilot DI""O, e<' 15 
0t'S 1~ to , enact w, tnt ~1Vt act I It'S i!nO OOj e< t'S of 
conwnlt ~ 
, snoul Dt tmOI'IaS lltO also' t IS trll j e« 5 also enot:c t e )t 
CortS lS en WI tnt ~ 01 tnt statt ~ Automa IC ~IC Re'~tnCt 
( AGR ) ~ em N'iP. IS t'SlaC h sntO as tnt centra l ~ w I I 5 a ~ rp.' 
enYT\tI\t 0 ___ t as tnt I tg'lI!lng eentt<' or a ll 9" a SDa II CII a 5t 5 
I tnt sta t 5 ' tN"5 Ttro\qI ¥l OOje« ~I\IlI 'on Of !Va lJl) t ~ 
g"lIDtI lC :nnat lon sys tnt! (G'S), t 1 t!\as maoe a ~ I t'S~' 
• a Irst-ra t ll¥'Owart / SO wart system (pq ~ C 
50 wart ) ana S\.ClOOf"t lng tOJIIlmM along wI ~IODIIlC; ¥l eXl)f" ltnCtO 
DI""Oft'SS lona' 5ta' rot ~ plio DI""O j e<: ~ocytl lt'S :'lr Ctf't~ "'Olt 0' 
tnt N'iP. 00tra Ion 03 a OOlallle'O ana croc~ t!'C'Ou9' 5 ore,ret lo' t 




















-'It oYt'"a goa 0 ' :'''115 or jre: '5 :e ~ I II :las., ,j 5 • r:Jl' :''lr '0":" 
~~ s...~ i!nO aoo l tnt S'fSttr'" : 0 5t ~:e( ~t or t""~ S 'lCt :.~ 
't'SOU"t t rr:anagt""\~ ' ' 5SItS I tnt " 'acnt 5C) rt , t'Y : I t . 
1'10: 'US It 'ne It 'a cna:st c ~'t a ''lr 5 ca ~,oe<onon"c 
ana PO I: 'ClI use- fit' oata ~ 'or ' t'SO . ..... a ~tnt S~ .. 
5t Kt Of" Of C' ' ca ,~lJl) I t'S ~0f'"t'S t'S~t al - 'lu5 ~ ¥'t 'OIS' 
SOtC ' COO ,K : 'Vt'$ 0' tnt DI""O)e<: 
A.55t'S5 ~t ~t<I' ~ 1>"<: at t""'I ~ """ 
-t'SQ :rtt ac Of"!> IT t ::1CS: 'IIIC/Jr.l~ a 1 I C :-.c; a 
:leg ''''' "91li!'a ~ 
:: <fa \Ill!! '1'/t 'IT t ,,0' cata ;a'~ --.g ana ana .5'5 :tc."¥l '~ 
'or :'lr '~t 'actCf"S 5t ~:e( 
3 'lCOf"l)Of"att ~~ I"tSu .... CII a Ie a ~I~ ~ t" let t'l1 
19 ' ill CIIta~ 
~ :-a t t'lt a001tea: 10t>:l' t.'lr CII:lI ~ :e 5t K:e( r tll ' 
wor lc ~t """'~t"" .~~ 
t;lt: .. ~ QC.l" aft! 5 a t :ll# '2 ~ ~ C'r~ :~ o!' "'t JT<, ¥1 ,. ... a:t ',;rass 




















'-om ~'II cnc ~ ana: , 'n.; ~ 'III ,anasa 't9tta '00 
ar 'e; ta '-.a ' ~ I!mef'l 5 U\a .. rr~ II --e;:o. 'r '9' II lor""l1~ 
: ~:lot ~ :"-11 :Ie tmC ~ stnS 'n.; an.: :;,5 '~ -
o~!es art tva ng '"30 ' I. - tOt1"~t oase ' 00 artas ' ~ :OII'\Dle t ) 
II :;:-.. ,en w aovanC'ncJ COI""tI\. tf' 'I¥~art ana so wart S' 5 ns Alr', 
;rO,K: N tm!l lavs tllr ~ 0 ~~ S '"'II t9'tS S tnCJIII9'ncJ:~ ~-
ogle! '-c.n It<" of r~~ ~t"I : 5/".;)Ul a De '"to t1l '\(I '~ 
~ ~ stnS lncJ ana OIl II ~t 5YS I!mS ar~ -C')tf"a ' ~ . Stv~a 
s:a tS ana 'lavt ~ ;rt7\ltr' ~ ~ ~t L"tf't 's 5: " II CJ"S,Clt<"aO t ~ 
lOt' t~ 'I'I't'1 II ,0<' :0 Cl"aw ~ :t<."I'lO 'OS' es t~t~ as II~' -f 
-t'5O\rCt ~t'11 :001 
-~ "'T C" .. t\l'e ~'~tn rta l US tntre are mat" -t'5O\rCt 
or 00 , t"'S , .a: ell • II so lor i~ tv S "t ' :t II gevt'~tr'<tC OIl II 
Cla~ as II too to ~ t"~' 'rot ana an!"'tf' ~t rmr~: ~5 :on . 
'"to as II Ot:ac.~ ana so la ~ tn 100 ;ro Jtc . as lit' tnTa l 
pr. or :~ oo-gcnnc; , ,ttf'- ns ' ~' ()('>a ... 1 'Dlt't'SOU"Ct anqrntr't 
or«tO,n 
t ' 5 tXDKttC Nt ';or' -~ :;15 .. ,11 ~t as II wor1c , moot' 
:c Of f~ . ' t!9"3tt<: ":0 lit 5 II t 5 A..J II 'C ~IC ~t'Cf'~ 
~"l l 5".5 n " IS ";ry tlQtf"tr'<t may Of qal~ at 5 II e tve l 





'rlttllOOS ana r. tg"a 00 0 II ~llI"'tl'--t~ -_~ G 5 'orna AS eX4)t<"tr'<t 
.. tI'>tSt etllOOS ~~ 1'1O"e c tt~ ana sootHS ' CII to aala 





















IS DI"'O JK 0 ~ tnt most 
~1 5 "~2 Isa 
• • .;:1 crOOJCts t lTr 
• ~ RIMS ca a ~ • or alIt<! ~SCT' tton r ~ 
15 Sf'C Ion 
ocO! OrIS 
o 15 































































<.I5f -ht Cacnt ::CUlt plCYYlIog 0 r'Ct also _, CRSC Ilr9t-sca t 
(I 9 ,6(0) na \l"a l color aerial QnO 0f:T1IDl"r or I cove-r og tilt S ~ 
~a CRSC a bt1f nao Iq'I-al I \lOt IP QnOt~ from 19 9 
~ ~ CUI at scalt5 0 JO,OOO Inl I 58,000 
Tht 5,2'00 'oot C~ au hnt was Ot tMl tntO CIt tilt Dt5 ~I 
De wem IInl cover Ot Iintatlons rom Cltna I QnO t:JtTltCh( I tilt va II t"I 
cas Inl ~ ovtnIJt I tilt mou'ltat ¥tas -hert iirt a tw ¥TI-
I \I"a iirtas IIOOVt 5,200 tt out no tS'DMIlltl'l iirtas <or , ~ "ta5(Y.' 
nt IInlUSt ~I~ IS DrOJKI nc iUOtS lrtas or tIlt:laS1 \.0 
acoru Ifna t l 5,200 rtt e ltva I~ a long tilt :'IlOI6llai rron f9t a on 
Inl IInl COVff IIOOVt 5,200 tt was Iltttrn lntO Dv lass I lea Ion r 
~ 0191 a l Qata ~ Itw ¥Ill ' t Q5 • 00 I t aoovt IS lint ... trt 
Ot l nta to f"'Om onol~ Inl al91 l Ito as oolyqon:s 'or I t<Ta Ion 10 
tilt _~l CIa ill ~t 
Oot 'tilt I Ci!I IS5UtS ' a IInlUSt" Inl CO'V~ , ~ cry ' S 
erma Ion iirt :nt mos USt u I ! 0 10tfl I 
- IS ~ a I 'S OOIC og a tilt 'ltt(lS ¥IO 0U"P0StS tilt oro J K I ¥IO 
~ tMI ' log tilt Ot a ll tvt l U\a IS rtas l It rom 0:11 1 I¥ ~I\ITI 
OOStr'vat l~ Clt log <JSfe ( sa t ill t , atr a l QnO ~,~ ~"'V t ( ) 
<or tilt SPK l ' C DU"DOStS 0' IS oroJK~. i51 PX MIf Ot allto t¥lO C ef 
lassl Ita 1m wOIIla no De \l'(;l lana l as a <lata 1_ or ~t 
12 
:3 to 'ro"! (t¥ to vt¥ ar\C ,CoS toe - ~ : ... t ar\C '/lOntY to ..oca t 
:'aT a ~t ~ 'or-oa! 'aT' ~:r IN'I'~ Otf I t " 
:-.ttC!S: CIt a 01 S 'lC: 'on De wtt" lII1 C" l\l"a ar\C Ir10 .r.l¥l l l~ c:nc:..'St'S 
0r'0e": 1"'0'\1 or' scrtao l~' ~ . "ut"Ct A sttI¥at De w~ 
galto ¥TI I ITt ¥IO wt I¥IO t1II Ir'OIYntn S S a Iso nttOtO: at t""-
tit rtOOClIog 00 eN a I Ir10 iirtas 1 '\al\l"a I SUJ I ' c;a!ton : tOt'<! tq I S-
latlor govtMtng wt IInl ~ a lso ~ :J"ot'rt Ot cu-t'l: ~ 
' on ~ I¥IO USt Ci! t9<lr l ts iirt tas l f Ot tf""T1 1~ 
rrtJuI1I 0CIServ.! ' on of __ 'a l onotot~ 
, tilt c.ac:nt seD,' was U\a Ot llntatlog SOK IC cr'OC 
lY0t5 was not :nt mo5 f\l'(; lana i - Iass l cat .on ilIDor'oac:l ~ t 'ot 
tnOora I CNrlc!Jt1.01 I I 0 o"opo 1119 Drat: IC ts t was OK 'OtO :N 1 IS: I 
quI 51'11119 CIt wem IICtlVt Ir"IC}atto IInl ¥IO IOIf! IC}a to ' Inl l ' 'O(j 
wou la De men USt I ane ~atllt cala 'T OK 5 ons r 
~ ~~ I rtrtnllattog CIt wttn rnga to' t las ¥IO a- 'lrT' 
lNas was also lmoortan , U'lOUr1' 
5(JI'lf rry , arm iirtas MzrTr" t IC2S w I 
Concl.C t to conven lana i ~I 
l i t \I'll S 
tn ill I ' I It oroct55 ~ to • 
13 
I ~I¥ or S ttO trOl '10 
'gal I on tnt t1lOcI5 . i!rt 




















I t trtre at · or- : Ktrll lJ,ltS 
I ~c 
~nc l~'~. 










'" c ~ 
• 0 
























r r '" 
'" c 
~ ~ 






















.\ - '- '93 to A4T'C'wl ~ : ' t ' C5 IICt l t l' ~' <;Sj 
p,. , ,,, ,~ ~OOS ¥t aHa l a , sma p i su;ar ~'s Cf'I' ~ 
'TO"'O'VtO ~ II"t ~ nor 11'1"'93 to croos ' ''' IUOf ~as . OOla ~ 
fTttrI ~ C!n5 ano 0I"CNr0 'ru s 
4 ' - It - I«}att<: lano .o.rtas ~I una I " nr.; or w I .... 1I;alor 
Ot l try sys ems :nat ¥'t not , l «}a to Clr 'l9 l ;S3 Son>t 
sti li ~t tne ;lO trllla l 
.t.o- PI to or 'a lt ano Il}3ltO ¥'eas 
0 1 to ~ t lC5 ,1<11 ~ Ottn CT'OIlOtQ t¥h f'C I W ;t¥ or: 
t Ottn ISlCtQ or or~ ng a ~ ~ 
J - Or)' /¥rn 1>£ t l CI"I 'lOntO I '983 or 'a 'laP Somt "t C5 
a I 1 tn\a t t CIt wttrl a-y t ¥IT' cr.o 0\1 SOt' ,,.1 f'C - 'c;a lOt' 
CIe!)tnOI"'9 on wa tr ava ll lJDllt 'f .enol IortS Or"nc l~ 1 1lOS ¥'t 
sma!' CT3lftS a l a i ' a or g-as5t5 
:> - I ' I}3tt<: pas trt (a-yJ ~: pas l$t tnC I~ 
usua" I '00 IIt S U5UlI I ; con a '""9 1\Je'OUlC1\ .. "'ta:q-ass 
ano Ol/ltf ~ Somt ocr lortS 'pas ~ rf OCCas lona 
t f or COO!\" 
WO)- ' r- lqatta oasll$t "'t: J p~ pas!trt tnC I~t'; w i 
SUl lrnqa: lon rom 1<11 wa t'" l<lOlt ~ nc !)a l .~ a' iOIl ¥E 
16 
~_ t ItO 1fV'aS5, wflta 9"<1S5 or a l a ll ~ Some 
~ ¥'e M for mtaoow 
ug- 6ns5 ano saqt Most nat t ~ ~ fortIS w I .".flng 
anlOU'I 5 Of saqt 0Ul0 '00 II ~ ITlOIIlta I range SI t'; 
U'- Otc IClJous lper l., 5JYU) f~' oenst, nta l llfYtaloony Ie 
SIT'\bs ano ~ fClU'Cl Sflall !.CIano oetrM.5 lortS or a long 
s tal'lOtC5 
U'O- IlltO tTlOf.IItal 50~~ ano g-ass Como",,, Ions 0 ' JIII ';lt<' 
maolt asotn. ~ ~ ano IIillln l ~ I ¥"f Ino; 
omst l~ 
uo- Ute l~ 'OI"tSt P. ' In¥'II ~ OI"tSts, w I t lUltr SO¥'St 
or oenst s UnOs 
uc- Con I t<' ror~l P,nt ' If Si)t'\j(t , WI somtnt 
I xtC f 0I"tS 
U""Oan eClr1'WTUlI t I~ Cont I C}JO.:S ~ IOtn I a I, eommtrC la or 
stNlCt or ltr tta lano ~ t ¥~ c h:s tr'tO I 0 SOtC ' / 1C 
c 0t'IW11U1 I It'; 
6 - Bull t-u> ¥t1l5 ~IOOt<l lano not elus tr'tO I 0 C tt l~ 
Inc l~ f~, DaI~, corra ls , c 























t ' :-act 'on 
II' tt i1nO _'r~~5 Stascna ' TU'lCIa ' •• ~ "OOOO ' i! ltlS 
at' /lltt 00 om arta5 ::on a Ind l '~ IZ eo vtqe a: 'on 
c 1 : I~Or~ SlYU)S ~, ana~ /"\JO~ I 5 
ana StN~ C~ art a lso nc ludtO w I I ' 15 CIa5S 
~ rs 0 tC wa tf' f~tS rangIng ' Silt '''till' 
C I~ ~Ir 0 5ma1l '- Iga Ion 11010 1119 nlOS 
• • Ooen a t<' latS s l~ at' sna il l)OnCS 'OU1Q ~ 
r t<' ICOCX)la arta5 onta lllS SIX 'lC1\t5 to (flit<" '!'t 0 ' 
5 MlCII119 wa tf tJ'rOUI1'OU tnt tn I t tllf 
-~ lana ~ ca tep' ltS wtf't ' ertrt tC Iron" r.t ' 98 3" 
cno ~ ana c)"i!WfI ont IJ'\ at"tlloDno ~ at' tooog:-aon l mac ~ 
":! 0 ono ~ was mos ~ at' cnKX lng Otlall cr " 1~ I119 
ttmOOnl l cnanqtS lane ~ Dalttm!i ~I cays wtf't a lso S(!tn" tr.t 
"t lO 0 ~I I f lane uwllane cover ~ ana 0 l41 w I loca l IIJ'\OO .... ~ 
aoout 'i!Ml lng pra(:lCtS Cacnt a l I!'f - nt ~1 ' l tC ano ~ mao was 
:.ntt' 19 1 I l~ a ~IC oata ~ I.I5 lng a Dr ' me :orn:llI'~ znc 
£0.1.5 sol wart (~100t0 NASA E¥t1t ~tS .aoor-atoryl ' 0 00 
IS, f3C11 Sf9'1\ffI~ was as!,I~ a \IlI().lf " I I~ ClJa 
DO CJOIl5 nat ;'Qtfl 0 lit" I ~ 5 Wtft also lorn Il ltC ane 
18 
~:!C l'lt ~t was ' l'Itf' ~'"aCtC on a -~t-on .. ..:<;SA '9': z-
"9 aD f -~ so':w¥t --faltC!XI gena .rl 5 '-:yo '~ 5ot9"'~: 5 _ . 
comtC' 1"'9 5t'r tS ( "()QtS DO 1 ~:5 ~' !'t or 'IN 'W StCJ"lt<' t 5 
JO ""t~ eo" lIS ~ lane ~;.o Y9OIl5 '" tilt oala' ~ ane ass 9"'''9 
aot S ' 0 tae DO 9at" :I'\f ana ~ ac ' or ~ .01 ' tor was 0..:.00..: ::I' a 
.t a 36S}sx 10 tf' 5ft -pr ::- " ' I~ fI .., (J lararr 
AnOtIlt" E.....s moc1J t .. :: onv -: 00 'tgena ,ane..t5t ca:a :0 a 
r.oS ~ 'erma: at' tas ' tf' 5toragr ana Ij 5 tnlIfI l !a: 'Qr\ -nt"as ~, t 
a lOWS :I'\f IJ'\a U\t XIOCr. . I 0 ~ IK pr ' ''t 5'r" 5 'or pr ' v"a;: 
cat~·tS or:o I!'f clas5.t5 acc:rc ~ :c Ctf' a r '0 or SClt""~ CIt" llr 
magt Olso lav QtvlCt ' lg.Tf I 11.15 rattS 'to.JCtO"sca't t ItS c' a 
Dlo mac al ane a -as:tf pr tmaD r ''00' tnt Sm t 0 ~ t 
~ 0' 01" ' t Cl'8CIC ~ ~ta ' ''9 a :: Iass ov a constarl: -/10 t 2 
snows a pr l out 0 ' tnt areal ~llS(remtf'ts 'rom r.t t'1t ' rt ~I " It 
~ f as IJ'\ flClJ'\'\!) lt Al t/lOUgl ilC"'tagtS lrt or~:tC C U¢t 
o~ IJ'\ acr-t lhty St'()U lo on I>t ons lQtf'tC as ~ tSt ' attS '\0: 
Ot I Ivt ItrmS - S IS ClIt tc tr.t ~IK on tTOCtSS ..t5tO ~ 
conv~\l19 DOIV9Cf15 tc -as ~ 'J'""na' - Ilt ass '~: ',_I S ( 
ctIarl.Ic t" SIl<lCtS , :tnas: 511..,,"; 0'Vf'Tt:r~: sma 1 DO ~fCJOll5 ane 





















. .• __ --=:.:..r:...c~ ... :_:-: -: :-. 
-..,---







































































• • __ .,... ..... :"' -. ~ . _ ..... _ _ .. ~ ., 0 .... - _ ... 0 .. 
~. - .. c ,. .. - r ... - -- ... .. ~ -
.... ...... .. .. .. .... ........ . . .. .. . ... 
_ , ~ _.... ....... _ ... o .... r.o:~ .. -
; ___ .... .. ~.!:)~· ..... . o ,..r cc 
-=..:..-- - - ~ ,--. - --,-,. .. 
- . - C _ 0 - _ r ,.. =- - - _ -. --. , " - " .... ~ - -X" h- ' O ' .-Og-_ •• ~_- · ·ru 
:~~~;;:~~::~~;~ ~ ~ :;~~~ ~ ~ 
.: . ..... .. . .................. .. . 
_ . - __ CJ . ' .: _ .,:; . - .... " _ :- • r . _ 4' _ - ,.. f' . ~ 
... .... . _ ... .. . ZOO :-_0". _ _ ':0_ ~ 
•••• K •• --- ~ •• 
0 . ..:. 
,J . ... 0 - __ 0 _ 4' 4' .: :- _ 0 '"" -: ~. "'.:J 0 
~_hr ••• ~ ~.'~h • • ••• --r. 
. ~ •.• ~ - __ ~ .• c _ "~_~. hr • 
I: • • • • • .. .. ...... ... .. . 
::: .. . -= _ c .: ..:. " c =- :- :- _ .... _ r. 4' ' .. #'. C ~ 0 
___ •• ~~:~~ __ .&& ••• ~ . o 
· :r_,o. _~.~ ~ _ ~. · __ _ C.'. 
__ C -. .. 1 _ 4' _ . - • _ - - , .- . - , ¥ '0 :- - 0 
_r _.~. o_ . r __ -~ . o-~ - -.-o 
~ .................................... .. 
___ _ _ o_ . o_o~'p_~-ao._~ 
--. 
• • L 
... . !"~;~ ~~ .--. "O~ ~ 
c c: ::- .. - 0 " 
o _~_.r~-_r-~~ . r.-.ro_~ 
_____ _ ___ " . r . #".. :: 









;:r ..... -a. ( • 'at Q!"I ?:QO - 1"- ,.. a;c ' I C~' or n ""'ntalos 
• st'>~<"i! st..<l ~ '"'ace . af1.anolSa j ,,1 a $OK ~l aa a ~ 
~ ttl QP.--;,rs:-a:tO ~ a >uc c ~s -ccrs o~ C ~s'; ~ maCIO 'ng ' lTqt 
--ac:s .' ~- ilnO .~ ana ~av"ts :;a _ r"'.e""O a ~,~. anc ... .y-'l ISS 
<;83 > 'Ct t a <;0-: ": .ancsat '"'av "<0 ~ ~ ~~ , c 
ac: ,ra:e II ~ as~ , t'!j ~ sea t at' a 
:ltta t: IYt~ : 5 ~: I : ¥ ~ Y\Cw as lIr tc 
'9' ' 
ca:~ ~ ~c- ... ~~c~ ~tn ... ~t c' t; t:a :z ~ ~ ~«"f' .. t :~ 
,., t~ ' t. .. :ac:'lt ~ta O.ast 
.ancs.Jt "SS oa a " .... y:? ' <; 9 ... as ~~~ t~ C ~s I r Ctr'C 
'~~s: :,~ tr>t' :~ 15 ana --ou-ta''lS ( tr' 5.:00 ftt: ' t ~a r:r 
". :"" ... . 2 .... ~a"W) !'"5 0' .~ t!'5tt"""'l p,ar: ¥:.~ 5 JCy arta a'S Kt t ~ ~ 
str t ~f Mo-...."" a "'I ¥'C _tst ~, : ¥'C.stz,r .'''\t t ~. S ~.., OCt-55 et 
:" .. -a .. "SS,;a a 0 itC -t'Qr'!'lat : nc; : Qa a ? "'l~t : C oa 
It -~ :~ 7OC~SS VTJw¥t ~,: ~ I • a oa a .. as ~aCt"ca l y 
tc:~ :0 'r> t:~ t"tc s 't¥: C.Fili ITt , rotat ion, ~tc ana t 
n 
-t'SCa.t :"t Qatll :C ' - • :.: Y.iC w< -5 ~ t5 "~'XTlr' ~a tC 
·SRC..r was ~~ loot :~ to ~a t 5ta~ st ~s . Ie'" ~""'.l.r~:t" :t; «t 
g-o"os 'Ia 5 '~ ¥ 5tltct~ '~a ,rt~ ac:'~S t"t '~ .an...--sa: -SS ~s 
5P(- 5 a ror..: .!lt [.-'<5 UStO to Df"CV'Ot :ra Inc; 51a; 5: C5 'CT a ¥r 
'\l!""tO" _ W I C asS I! ~ - I~ .~ S ' to C}"O\.Cs ~ ..cor: 
tXl' , Ixt S '\ ' g-<t5t 5 atls Ica or-ooaol \ f? ~Ionq '~:~ a _, ~ g"O\.C. 
"t 15 S UI1'( :"t SRC" ~ ~tC 0 5tCara:~ s rr.at,st 
c... . c ~: t ... ~f~f""": ~ , ,,~~: ~'ft)t~ :' ~ a"'IC I 
-..ao :a: -"t SDtC:-a ~ 9'Ia:,st :aI)t a->O -1Y:1' :....ot c' -!' tc: 
O l~: C 0' ana C ~: Yl)tS 9Mt" a : tr't 5 S . m I ¥ I s:'Ic:OtC 
lea t 5 _ ,~ C~tr' -~ ... , t ;JO. ar: ..-
~,,""r:l ~ '~ 5 ~, S "'r, 1 ¥ "'\J""'~ t-s II ' 0' M 'no cz ~ C I "~ ~ 
~O\I': 'ITOU'oO C ~ 
."t 0"' SDKtra 5 1g"a ITt5 wt-~ 5 ..<l l~ SI : 15: ,a ': Ot tc: 
S !f'"' t~ It''IC O ' °trtrW:~ 'i5~ . a or ' :"lC '~ , . t5 ar.a l 5150' - , 
-PO!JI a ut5 'y tac:'\ 5 ' g'\.!~ITt S I "S5:lanc5 ·to.lCtC :ht Co! a : 0 'ac:OI" 
SCortS'~ : ... 0 C :S "<5 ~ <: ana 5 ,,~~ : , nt-~ ":0 
oont"I 0"5. 'eo -1'tl, ~ ~ 5 ana "~f ~or-- I'lt'.: to 'ern ht 



















~ a else nar't ¥la SIS o· W 519'1' or~ 
(t sea ter 0 1 arlO ~ 9"'01.05 of 

























t ltva Ion Wfrt c I ass If ItO /;1f ancsa crIC1 artas Clt l 5 ,200 tot wfrt 
Ot l a to rom DhO:~ Nt tJCllmD lt 0 ~ common IcrIC1 \l5(lI cr1C1 
Ct?ffr It1}eIlC 0 15 me"1}tO mao 15 IlD l t 1 0 OI I Oagt 15 
Gtqnqm" Terrain Ltl!!s 
tit rna ~ 0 IS data p lant IS 0 tS 1lD1t5ll a trra l ~ 
o rt (erenct on 10'1 0 UTIO qtner.l l gto log IC, nyO"'O logIC, crIC1 
eng nttr ng c:Nr"aCtfr l5 ICS o! lanasc_ Tht llas lC tn'm ISt 15 tN 
C}tOI1'IOfllIl I Itrra l \Il l 5 tlItIl I a ll ~ na Ir.I l llI"OCtS5t5 tN I'Ia't 
I terac to a ~ e¥tn 5 ~act 0 crta e ~ ,slit ~loc; l C , O"O IOC} IC 
- I) 
OK cner crIC1 mao sue: \II I 5 • S t 
~ lanasc_ Man may a l t'" some of ~ (orttS or l'lt l tf!t(,S, !lU :0 
00 so ISlW I Inglis 0 It lC to ri SkS may nol CIt wtlcome 
Tl'ltrt art wo llaslC /lDClf'OaC'lt5 0 trra l c iass l CZ 1M -~ Irst 
5 or IC or I I ~ IC 5 or ts\ST>tS IlI"OC tS5t5 ao 
St;:lnQ /lDCIt"Oactl IS to stra I ( er-lIl \Il l 5 actor Ing :) ll'lt l 5Ot( . ' e 
~ Its I t ttlt \Te, SO il 5trtngtn, tn( ll tra Ion -a t , t c j 
:or ~ Il\.I"tlOSt 0 IS 5tOOy, I ... as Ottt""TII lntO t/Ia a COI'IIOlna Ion 
of tl'lt5t ~ wCkJ la , .e ld mo5 \15(( I ca ~Izal lon 0 trral 
26 
:IltSt 'tatU"tS Mfrt Ot llntatta a Itr a tart ' I t5 '!}al 'on 0 ' SOl 
°tXIITt crIC1 no lS ITt orOOfr: ltS By JS lng SOl PI"OC>t'" ts as 'Otnl l ' ~ " 
Ie tr"a l s ... as 
:~ 5 treog:<lDtllC I ttrortta on r ano (I .. ~""a l one fXT 
Clnf f ~ It! OO jt<tlves ~IC aDO l"'9 IS :Otn! MtlrZ l 
rw~ ¥tas -e latl t 000(1Ing. 1¥IOS it lng, 'au l lng, crIC1 CT:JIS"IO "ICj 
.tr'OI.Jt1I St I SIn IC I crIC1 Otllt'" inS IlD I It I I ts ~.tna I 
to. Is 'or IOtn I( Ing crIC1 Ot h nta Ing 5UCIl - lSI: fta ITtS 9 Otg let Inc; 
~ Oynam IC Ita ITtS Of DaS ( crIC1 ev-tnl , t'ftf'I 5, t can ~~'r-
tnCtS 1lD0ul ll'lt f ITt DtI'1a' lor or lano ISII 5 
caltqorltS ano 'TI/lD ~~I 5 - tit' ~I t Intmtr arne trrOUl1' COtTlP¥ '"'9 






















;)f USf'(! ~ a ~al gulOt 10 SUI ao lJt ! 
.~ a 'OUQI on 'or tilt ' ollc-wlne; conctfTlS ' :~ 'q" 
- SuI ao lJt 'or aIT' I ITt 
-tit cnarac ~ IS IC5 ~ ~ ~r..t'nln l c . SOIl \1'1 5 ¥t ~!tC 


































































































'i: :: j i i-I 
iZ 
- - ! ~ 
~J jZ I~ •• 0 __ _ ..... .. 
r ~ . ~ fi -- - = ~ 
&-
; !. 
.. ;-, .. 
. . - jj~= 
;;!! 
, , , 
~1~ j 1 • 
;1 1 : 
•• ;; I 
:: If:: i" 









~ ! J 




, :: . 






































j! ~ i I ;: i _ C i : i ~ ~~ : 
lijf'iij 











= :: = 
-"'t1"t ' 5 a c l~ cor-t la Ion De w~ ~ gtornor'DtIlC 50 I "'" 5 
arc U"""t<'It ~.anaqmt~ I~ -lit gtornor'DtIlC "'" S ~ltt Ice 5 <1-
r. lht ¥T C tlr.l 00 t<'I la I and lht tnglnt't1" ng CCfl5 IOt1"a Ions =: 
C~ -ac'It seD. as!llt ¥T 'cul t\TCI alutS Incn~ 
! ..;t l-un /'!'IOUl a I I ana land !llt tng ~ Ing crooltmS a I 50 
ncn~ AS ¥IC3"Cl ~Itm a te '119 lht"WaSal 'ron 15 U'"D<!r fTV-
CCtT"«(I~ WI lht pn~ a-m land - (wo ~: De ~I t nta ' ~­
arat to Ult ~ Icrrnona-SIn! It la crta 15 lit I land f lht ~! 'ern land 
t I S mort 00 t<'It la l ~lsm lC II'cSUiO III arc rOU"Clatlor prool=s Qlt (c 
.IC/' C' lIY COI":tfl: wfI .lt >e tSSIlf'OQ..c' , 5 ~ lTt <Nltt 5 aC)l t ' er 
5 rucllrtS ~ rusol" or 15 IS:tIt act tNt ~t iTt 00 ma jor 'aul 
sc.rt)S a long lit Nor -acht 00 .1 arta. "" I t /I1¥1f O~ '00 ,II 
10ntS ~ oooor "'" 0 ~t "" '~ 12m! arc . tilt Nort :acnt sc:: 
., 1JV Ot 1nJSUa1l., Ig:> "'htfI C~ to O~ oarts 0 ' s'~ t 
AI tf" f lt lOvt'" l tlCallon, tht~'C trra l mao as 0' 1 ItO 
, t tnt 'en Cacnt ~1M5 ' lit sm>t IT'nf:'' as tnt IlT.o ~ Ot ' ne a t cn5 
'or a li t'( , usmg LAS 50 WlTt 80 10 t" maos and -as tf" -St t 
Ilf' tnaos 0' t~1 ..nIts .. rt :lI"OOJCtO sca ltO to tf" lay tac" .: OOC 
IC ~lt5 I tht Stu: lTU 
32 
PIQJ! a! I team In!qc=na\loo 
-lit ~ De'"\lncl !llt Olg l a l ~ r t ~t ': ~. acht 
6 1S was 0 enao lt ~t ~ 0 ''It t a 'or S iOOt asotet . 
and ~cr nus othtf loooc1'a"rllc 'iK ors I tht lr OtC IS lon-mai< I~ D"'OCtS5 
, ng to rtOt I 
COIlta l IIlCJ Olg l a l t ltvatlon C2 a or 9"'OUlCl DOS 1Cfl5 at ~~llT soattO 
trVa ls . art 1JVj! 112I01t lrml U'lt No!tlona Cartog.lI:t·" C anna: 101" Ct<'· r 
,:: 
htft lTt wo ~IC 'anna 501 '9' a l r-l! - oata - nt ~'5GS 
1lf'0000tS o .g ' a t l~a' on (ilE!"' , c:a a cor-~_"'Of1O ~ :c - 5-~ :t 
OOOC}'1IDIl IC ~ltS Tilt oat~ lTt 0 1 I l Ite lrot'" con (1'J .a tS or 
'C1' -a' I uOt or-.otog<!DC'lS a a -"'ltttf" 9"01lI0 ~I'"ICj t'r'<~ - '1f 
Ot ~ '1a:Jo lng ~ (:MAl a '50 0 1 I I tS t l ~a: l Cit' CIa:a "or- : ont f 
o la tS a a COlT'Stf '~ CMA 0191 a Clata S ~Iec at a 
a: 1 uOttlongl uOt I tt<'la ls 01 t1'I'ff lTC-stCOOOS f aDOl"O)' rna t ly 
t tf"S , - nt t ltva' lonal iKcvacy 0' tht oa a IS COI'S ' S!t'"l: " ' t' :~ 
iKCUCICY con'~ on tht I .: 000 or ' :'SO,OOO-sca it tC!OOCT aos 
U5K to llf'OC)Xt tht ~: Clata - lit root ~¥I SC)jlrt ~ for :nt 
OEM cata 15 0 15 mt tf"S 
nt usc.s D€l'" Oil a 15 no yt 1JVj! 112lO1t'or 5- 1I~:t OSi!lCTcrvrtS 





















x:a"lK : • • t'"" .... :.'It .. ~\t"'" I'Ia ' ~f tl'le ~ , 250,000 ~"a'l9 t a'lC 
:~ e~:_ ~~ , :' :''It Sr ~:: :. ~Ie 
-"'Ie ::r4 • -:a :~ w~t CI'«~~ a: 8S( .JS n; tnt - ~1lO 
:~ _ a:~ ::xr= '-a:~:c ~ ... coorolna ts ~ It!l'lr ' E;- : ca:i! 
:~ a ~l/DII c.a • -t'tf"tI'lCtG - g- IO •• t a'lC ~ t. IS ' It :c comoc,;tt 
5 ~ ~: a'lC SIClOt IMg' ~ ' :ir7r'.zr t: a' ' c;e..: - ~St ca ~ t'S 0' 
S CO! a~:' !l'>C S ClOt '~ .... ~~ compVtG ~ (5 0 .... a h_ xt 
.. ~ !I'Ir t tvallon cata -~ ce I a<:jactn: 0 Ctn ~ e w': 
t tntSt 'ac:ors 
~"\t caoac ':", ~o CJJI C1\an9t C3:tqorY ~·t~ !O ~I ' O¥t fC ... ·¥ 
~ 0' a ·~tt , ~tnt ~ Ion -I'le COn1:)..:~ C81 ~:~ a 
nt'W Ie ' ac:or mac t '~t tOlf' 0" :r.t ! . 't l"'eQ,Jl-t'Q t:Y -.a:r-u l ( 
at I~a: 'ng etva' 01:' S ~ ~: or S ~ tnq C3:~ t'S '0 






:5 ... : ' .." "1"\al "Wi ~t'S(k.~Ct ,... .ar~~: ~ 5 ~:: ... ~ ~ . :. :"'\It 
s-fSa~ ' 0.:5: Ot 17 t" sSJt'S ~ t::nc_ 0' .. ~s :: :-t X i! 
e.t Jtr....Y'.~: 0 ' "JT 0 ,t.rt ana : ':ac~ 5a) ~~. 
'~at~ a S:t"'" ~~ :' :r.A~: ' ons rt a:!'C:: OCl l ~ ' '''' ... ~ ~c 
C'«a l2:t :"t .. : :. : ':~ GIS .~:).it'S: ~ :JOe 
~: ar>C ~ ca:t(}IT ~ w t~ ~tagr5 , i!H .. 5: ~~~. : t 
: ' IOOC Clr~ 'or 05
' 
• "'lilt'S or- t"'le ~~ ~ :~ :; .to~· 
- ...,'\a: ' S:"~ ~ -t 'lJ'"- l:I"G - '.:r:'" ::a-:"t ::: :'!' ",; .... se-:: ':'" 
.: ~t I!I"t l.~ :l" -e ~ " ' . ' t' ~ ~ :e~ oca:K a."lC ..... 
rnn ~ts I!rt it.a 'ac t~ 




















I 983 1 ;>t-ee'll (1 77: iKr~S j as 1 S:~ as 
































Ie. t ... as 
.. 
....... 
. . , .... -
. '" --.. 
:-t1_:.f': :-•• ,..- - :; 0. # 5':;, C'!P.~f' tS :> ' -:..-: j # , #.~ ."'f.\ .... : ... " 





















or SOU~ t .. est 'ac1ll9 s l~~! 5.500 ~ I t ltva .~ . 2nO .. , ' 
.ht • , 
DOl ! ncr:. oJ 'R.O'MOnO 




.... - . 
_ __ 0 __ _ 
--- ---- .
--------: - --:::======== ' - --
=-=--=---=-=- :.---= ::::-~- II 
~~- :·::·:)~~-[;:;~_~U~~tlH1JJ!:;:~g;j~t.~=:=: 
~~!OOIII~~  








'" - ~ ,.,. 
• - c 














.. , ... 
































:!': ... ~ ~ : .. . .. :-J ; : ' ' • • ; ... H -:'.\\~ ' .:j : ': '" . , 




, ~ P¥t ' ItT~: trCC lr ~.~ • . ~ l)et~ ·' t".Z!' :~ 
tOK:te: : ~(cr-'<1 1 "1aClOtC .. a .tT t:, c' s:a:t 




























-::-..:- . J"~-f"..o 
--.ceO • .r_..;;;.~_ 
c:_::: - .... 
_::a " .. 
__ c .... C" __ 
_ 0"' 
:;-ec-cc 
ore __ ..-c 
.r ___ "'. ~ 
.. -.~ " 1:1:-
~:r;~c~! 
.... .r - .......... 
_..;_:::0% 
C"e'~_ .... _ 
.... c. 1' .... _ 
!: 
"= ;-1; 
4. -. _ 
- c,.. ) __ '" c,. 
~-e-- ~ 










_ : ~ o :;c g::; 
... · _· _. ~oco _ c 
.-. -~ ::: 
CI"_.rt _",., c ...,- - c 
... ..... .".. oc _ o .... o~ it ";0000.",.0 - 0<: 
u 
... 
", ... ~ c: _ .. C">.",o 
C"'c..n_c -, ce- .. -
_",:ooe- __ c: - ,..,. C"> _ ~ __ _ _ _ ,... 
oJ't __ ,., eo 
eo g:;::.",::~::~~ 








• :!:!!: .. ~:! .!! ! ~~ : ~ :! . ~! : . ::~:; ;! !:! :~ .. !!!::.!' .. ! ... ::! : !:!!:::~ ! :!.!! ::::! :!! !!:.: :! : !; !!: . ::!:!.! !:!!. ~; ! ! 
. ......... ... ...... ••• • •• •••••••••••• 1 . . .................... . 
.... . ....... . ....... •••••• •••••••••••••••••••.••• 11 •••••••• 
.. ::~ng i l ~gggfEP:H~li;gngg~~~~ggiliiliHg!:: ..... 
;::~:~i~FH: jH;~t~~~miH~~tHH~~~~~~~Hm~EHHJ~ . ·: ... 
..... •• ........ u .... • .. ••• ••••••• •• •• ...... ••• ... ··Il.I.······ ...... _ 
.. :H::H::~::::m: :.:-=~::!!::m:E:!:::E::E::::H-::::::.::E· .. ::::::::: . 
........................... _.. ............................ ....... . .......... . 
: ~ ::-::::::.::.. .~:::: ::::::: :::::::::: ::: ::::::::::: :::: . ~ .... :::~: ::: ::::: 
'" ••• _ • ••• •••• •• • 0 , • •••••• •••• •• ••• •••• , . ....... .... .... - •• _ •• • •••• • •• • 
... .. !....... . ................... . 
:~~~~ ;;~ llmw:;::: ' :lmm~jljm~~~ lllll!: 
: ~!:!!'" t ::::::::: ::::::::: ::;::: 
:~;: ~ :;::;g ; 1 B,,; ::::::mmmmnm::: 
-::::::::: ~~: .i.!.! ... ::::~::::::: : :::!::: 
.:::, .. :.:::::::::::: :::::::::::::::::::! 
.:- :~ ; :!!:::~::::::: ::::::: ::::::::::!':~ 
i~gg~r:gg::~ ;g;H~;ggH::ii: 
J!nngg;li~ggHh : ' gg~~~~~r : f.: 
)i!i~l!lllllll~ilr:;!":' \li!i;I:~~:1!11' 
IIiii!I!l!!!!l!!!!!I!!  li!!!~I~!lili~:i:·"i 
....................... . ..................... . H::::::::::::::::::::: .::::.:::::!:::::::::::;: 
................ ,...... . .... , ............. , .. , 
......................... . ..................... . 
....................... . ..................... . 
; ::::: :!:::::::::::~::. ::::::::::::::::::::::: 
::~l;;;:lll\\II~~tllj\jm~!~::m~~~jh\~~:~;lil~m~l~\~II:l!~ ~~~~tl~~.~¥~lmmW 
, •• , ............ , I· .. • .. · ·· · ···-····· ~- ' II ' I' II u, .... 'u................... u .. 
.::::!::::::::: I ::::::::::::::::::; ';, l'lll I :i Ii ,IEmmEm::;::!I!::·' ..... :::::: . 
............ . 1I1 ...... _ .. ,I!1 I ......... u .. u ...... u ... , ... ·._ • • _ .. w .. . 
. ' ! ! :;:;gg~;: i ~ :i~: : ;~ ::~ : ! ~: : :::~i~~;~H~!U~~~~fi~~~i~~~~l~~~~ :;ill;i;g::::'=-
~P .[ 
01: POO I.· -". 
:''i'- ,·''t .. ~: .,jtt . t -:._ ~ C ... t·..,i·t ~I"t ... ::: '"' f s_r-o .. ~, ... ; :~=-Oleo: 





























.. t ~ 



























; ; ~ 
... ~ . 
• 1' or I;; 
:.;.., .. ,.. :-... ~ ... !,-: 0 '" ~ 1. ':. , ... :t. f" ~ ':- \~ ....... :; , ... !· ~t ... ~· - .of .. _"'e .... ; 
':) " : ·S !..~ : t "'"'0: !:l.o'"! - .I:' ... tl\ ' ''' .-: ~ .... :"'O:x:.s~ :.t ..... t~ 





















:-ta: .:. ~: 't<Aifa i!nC fT . ~ ~: ~IS '= -¥' ~ aloe-;: 
_. ' cr-a: <k'. (, :r>t"<lOr' ~ "':5 
,""'. "l\r."~ c' ~ .. ca:a ' ItS till" ~ :c :~ ' t:fJ' st:~ . ca:a 
:-ta:tC ,.: I S ::-cJt<: " t<¥"t: t '.a: = "orts: 5.. ... 5:a:e 








-t_ cr:e -?!r ~t' . artZ': a{-~ ~ .~~ ~ ., ~:! a 7=" "<; ' t.-ac: t ca:a 
t:zt' ~., :':t" ~!~f b::~!5 1If:l'" ~ ~':; ,. '! 2 l :~"'lCftas -.; 
~ : ' ~t<~ .. t ""'!~I: ~~:~:>t aoa-!~s.t-~ au: ~~ "" a · , wt 

